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Measles — United States, First 26 Weeks, 1986 


During the first 26 weeks of 1986, a provisional total of 3,921 measles cases was reported 
in the United States, an increase of 117.6% over the 1,802 cases reported during the same 
period in 1985 (7). The overall incidence rate for the 26-week period in 1986 was 
1.7/100,000 population, compared with 0.8/100,000 for 1985. Nine states accounted for 
3,185 (81.2%) cases: New Jersey (876), Illinois (412), New York (369), California (299), Ar- 
kansas (278), South Carolina (274), Arizona (243), Texas (242), and Wisconsin (192). Eight- 
een states and New York City had incidence rates greater than 1/100,000 population. Seven 
states and New York City had incidence rates greater than 3/100,000 population: Arkansas, 
New Jersey, Arizona, South Carolina, Kansas, Wisconsin, and Illinois. During the first 26 weeks 
of 1986, 42 states and 9.0% of the nation’s 3,139 counties reported measles cases (indige- 
nous or imported), compared with 20 states and 2.5% of the counties in 1985. 

Eighty outbreaks (i.e., five or more epidemiologically linked cases) have occurred: nine had 
more than 100 cases each (three of these had more than 200 cases); five had 51-100 cases 
each; 11 had 26-50 cases each; and 55 had up to 25 cases. 

Detailed information was provided to CDC’s Division of Immunization on all 3,921 cases. 
Of these, 3,824 (97.5%) met the standard case definition for measies*, and 1,174 (29.9%) 
were serologically confirmed. The number of cases reported weekly began to rise soon after 
the first of the year and reached a maximum at week 11. The decrease in the number of pa- 
tients with rash onset after week 21 may be due to a delay in reporting rather than a true de- 
crease (Figure 1). 

The incidence rate of measles in all age groups increased substantially between 1985 and 
1986. However, the age characteristics of cases differed between the two 26-week periods 
(Table 1). During the first 26 weeks of 1985, the highest incidence rate was reported for per- 
sons 15-19 years of age. By comparison, during the first 26 weeks of 1986, the highest inci- 
dence rate occurred among children 0-4 years of age (7.0/100,000), followed by children 
10-14 years of age (5.7/100,000). The latter group had the greatest increase in incidence 
rate between years. Of the 1,249 reported cases among preschool-aged children, 355 
(28.4%) were infants under 1 year of age; 212 (17.0%) were 12-14 months of age; 55 (4.4%) 
were 15 months of age; and 627 (50.2%) were 16 months-4 years of age. 


“Fever (38.3 C [101 F] or higher, if measured), generalized rash of 3 days or longer duration, and at least 
one of the following: cough, coryza, conjunctivitis. 
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Of the 2,466 (62.9%) patients for whom setting of transmission was reported, 1,371 
(55.6%) acquired measles in primary or secondary schools; 203 (8.2%), in colleges or universi- 
ties; 423 (17.2%), at home; 143 (5.8%), in medical settings; 72 (2.9%), in day care; and 254 


(10.3%), in a variety of other settings, including churches, sporting events, and summer 
camps 


Seventy-three (1.9%) cases were international importations. An additional 41 cases were 
epidemiologically linked to an international importation within two generations of infection. 


FIGURE 1. Reported measies cases, by week of rash onset and by week of report* — 
United States, first 26 weeks, 1986 
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"MMWR data; includes patients with rash onset in 1985 


TABLE 1. Age distribution and estimated incidence rates of measles — United States, 
first 26 weeks, 1985° and 1986° 





1985 1986 _ 
Age group (yrs.) No. (%) Rate’ No. (%) Rate! Percent change 











466 (25.9) 2.5 1,249 (31.9) 7.0 +180.0 
152 (8.4) 0.9 430 (11.0) 2.6 +188.9 
319 (17.7) 18 1,006 (25.7) 5.7 +216.7 
603 (33.5) 3.1 749 (19.1) 3.9 +25.8 
175 (9.7) 243 (6.2) 1.1 +37.5 
86 (48) 224 (5.7) 0.2 +100.0 
Unknown O (0.0) 20 (0.5) 


Total 1,801 (100.0) ’ 3,921 (100.0) . +112.5 
“Provisional data 
tPer 100,000 population 
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Therefore, a total of 114 (2.9%) of all cases were programmatically classified as international 
importations during this period (2). However, it is likely that additional cases—for which 
source information was not available — were related to international importations. 

A total of 1,730 (44.1%) patients had been vaccinated on or after the first birthday, includ- 
ing 724 (18.5%) who were vaccinated at 12-14 months of age. There were 2,001 (51.0%) 
unvaccinated patients, and 190 (4.8%) with histories of inadequate vaccination (vaccinated 
before the first birthday). 

Of the 3,921 cases, 1,403 (35.8%) were classified as preventable (2) (Table 2). From 
1985 to 1986, the absolute number and proportion of cases that were preventable increased 
in each age group. The highest proportion of preventable cases occurred among persons who 
were not of school age: 85.0% of cases among children 16 months-4 years of age were pre- 
ventable (Table 2). Only 28.7% of cases among school-aged persons 5-19 years of age were 
preventable; however, 44.1% of all preventable cases occurred in this age group. 


TABLE 2. Age distribution and preventabiiity of measles cases — United States, first 26 
weeks, 1985* and 1986° 





1985 1986 
Preventable Preventable 
cases cases 
Age group Total cases No. (% Total cases No. (%) Percent changet 


= 15 mos. 242 0 (0.0) 622 0 (0.0) 0.0 
16 mos.-4yrs. 224 155 (69.2) 627 533 (85.0) +228 
5-9 yrs 152 32 (21.1) 430 144 (33.5) +58.8 
10-14 yrs. 319 52 (16.3) 1,006 242 (24.1) +479 
15-19 yrs. 603 135 (22.4) 749 238 (31.8) +42.0 
20-24 yrs. 175 60 (34.3) 243 174 (71.6) +108.7 
25-29 yrs 53 32 (60.4) 88 72 (81.8) +35.4 
> 30 yrs 33 0 (0.0) 136 0 (0.0) 0.0 








Total 1,801 466 (25.9) 3.9018 1,403 (35.8) +38.2 





“Provisional data. 
tin percentage of preventable cases. 
8 xcludes 20 for whom preventability status is not known 


TABLE 3. Reasons measles cases were classified as nonpreventable — United States, 
first 26 weeks, 1986* 





Percentage of 
Causes of nonpreventability No. cases (%) total cases 





Persons < 16 mos. of age (24.7) 15.9 
Persons born before 1957 (5.4) 3.5 


Persons 16 mos.-28 yrs. of age (69.9) 44.9 
Adequately vaccinated (94.2) 
Prior physician diagnosis (0.1) 
Non-U.S. citizens (1.6) 
Exemptions (4.1) 
Laboratory evidence of immunity (0.0) 


Total 2,518 
*Provisional data. 
tmedical—nine; religious—41 ; philosophic—23. 
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Of the 2,518 nonpreventable cases, 622 (24.7%) were among persons too young for rou- 
tine vaccination (under 16 months of age), and 136 (5.4%) were too old (born before 1957). 
Of the 1,760 who were between 16 months and 29 years of age, 1,658 (94.2%) had been 
vaccinated on or after the first birthday; one (0.06%) had a prior physician diagnosis of mea- 


sles; 28 (1.6%) were non-US. citizens; and 73 (4.1%) had medical contraindications or ex- 
emptions under state law (Table 3). 


Reported by Div of Immunization, Center for Prevention Svcs, CDC. 

Editorial Note: The 3,921 measles cases reported through week 26 of 1986 exceed the 
total number of reported cases in any year since 1980, when 11,564 cases were reported 
during the comparable period. The 1986 figure is almost four times higher than the all-time 
low of 1,037 cases reported during the same period of 1983. Although the number of report- 
ed cases still represents less than 1% of that in the prevaccine era (3), when an average over 
500,000 cases was reported annually, there is concern about the recent increase. 

Incidence rates have increased in all age groups in 1986. The greatest increase (216.7%) 
occurred among persons 10-14 years of age. The highest incidence rate was in preschoolers 
who have accounted for almost one-third of all cases in 1986. The large number of cases 
among children 10-14 years of age was due to several large outbreaks in middle schools this 


(Continued on page 533) 





TABLE |. Summary —cases specified notifiable diseases, United States 





33rd Week Ending Cumulative, 33rd Week Ending 


Aug. 16. Aug. 17. Median Aug. 16, Aug. 17, Median 
1986 1985 1981-1985 1986 1985 1981-1985 


Acquired im forency Syndr: (AIDS) 303 188 N 7,936 
Aseptic meningytrs 347 457 4,544 
Encephaht:s Primary \arthropod-borme 
unspec ) 
Post-infectious 
nvrhan 

















4,819 N 
4.237 4,237 


Mernmgococcal nfections Total 
Crvthan 
Maitary 

Mumps 

Pertussis 

Rubella (German measies) 

Syptuks (Prmary & Secondary) Ciwihan 

Mobtary 

Tou Shock syndrome 

Tuberculosis 

Tularerma 

Typhord fever 

Typhus fever. tick-borne (RMSF) 35 

Rabees. arumai 131 99 








TABLE 11. Notifiable diseases of low frequency, United States 








Cum 1986 
. Leptospirosis 

Plague 

Poliomyelitis, Paralytic 

Other Psittacosis (N.C. 1, Colo. 2) 
Brucellosis (Va. 2, Mont. 1, Colo 2,N Mex. 1) Rabies, human 
Cholera - Tetanus La. 1, idaho 1) 
nchinosis 


dec: 





Conge rubella sy T 20 
Congenital syphilis. ages < 1 year 107 Typhus fever, flea-borne (endemic, murine) 32 
Dwphthena 














“Two of the 177 reported cases for this week were imported from a foreign country or can be directly traceable to a known internationally 
wmported case within two generations 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
August 16, 1986 and August 17, 1985 (33rd Week) 





Encephalitis a - Hepatitis (Viral). by type 
j mary t-in- (Crvihan) Unspec: 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
August 16, 1986 and August 17, 1985 (33rd Week) 


Measies (Rubeola) Menin 
indigenous imported * | Total I infections 
Cum Cum | Cum Cum Cum Cum | Cum Cum Cum 
1986 | 1986 | 1986 } 1986] 1985] 1986 1906] 1986 1906] a | 1985 1986] 1986 i= 
UNITED STATES 174 4879 3 235 2,300 1,724 55 3.210 68 1.823 1.412 11 379 
NEW ENGLAND , ”4 1 8 123 4 533 . 9 
2 ;‘ 1 ‘ - 7 
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NH - 38 
vt ° a 
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Conn 








Mumps Pertussis Rubella 
Reporting A 
































MID ATLANTIC 
Upstate NY 

NY City 

NJ 

Pa 


EN CENTRAL 
Omo 

ind 

i} 

Mich 

Wis 


WW CENTRAL 
nw 

lowa 

Mo 

N Dak 

S Dak 

Nebr 

Kans 


S ATLANTIC 
Dei 


~ 


oc 


iS) 
ene SBWIHREDHNHKD NF, 


ES CENTRAL 
v 

Tenn 

Ala 

Miss 


ov 
@ 


WS CENTRAL 
Ark 


la 
Okla 
Tex 


be 
Noo 


MOUNTAIN 
Mont 

idaho 

Wyo 

Colo 

N Mex 

Anz 

Utah 

Nev 


PACIFIC 

Wash 

Oreg 

Cant 

Alaska ° 

Hawan 20 


Guam 4 
PR 33 
vi 

Pac Trust Terr i : 
Amer Samoa - 2 - - 1 


U 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States. weeks ending 
August 16, 1986 and August 17, 1985 (33rd Week) 
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Cum Cum 
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TABLE IV. Deaths in 121 U.S. cities." week ending 


August 16, 1986 (33rd Week) 





All Causes. By Age (Years) 
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* Mortality data in this table are voluntarily reported from 121 cities in the United States, most of which have populations of 100.000 or 


more.A death 1s reported by the place of its occurrence and by the week that the death certificate was filed Fetal deaths are not included 


** Preumomea and influenza 


t Because of changes in reporting methods in these 3 Pennsylvama cites. these numbers are partial counts for the current week Complete 


counts will b+ avaiable in 4 to 6 weeks 
tt Total includes unknown ages 


§ Data not avaiable Figures are estemates based on average of past 4 weeks 
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year involving vaccinated students. The large number of cases in preschoolers was due to 
two large outbreaks in New York City and New Jersey this year in which predominately 
preschool-aged children were involved, most of whom were unvaccinated (4). The smallest 
increase in incidence rate was in persons 15-19 years. There were no large outbreaks on col- 
lege campuses this year as in 1985 (5). 

The reasons for the increase in measles cases and the more widespread occurrence this 
year are not clear. Investigations of various outbreaks this year indicate no single common 
problem. Rather, a variety of reasons, including vaccine failures and unvaccinated preschool- 
ers, have contributed to the large number of outbreaks. 

As the measles elimination strategy is successfully implemented, the proportion of pre- 
ventable cases should decrease. Since the percentage of preventable cases increased to 
36.6% this year from 25.2% in 1985, further improvement in implementing existing recom- 
mendations for measles elimination are necessary (6). As in 1984 and 1985, preschool-aged 
children over 15 months of age comprised the group with the largest proportion of preventa- 
ble cases. Greater efforts need to be directed at this age group. 
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Epidemiologic Notes and Reports 





Occupational Fatality 
Following Exposure to Hydrogen Sulfide — Nebraska 


Hydrogen sulfide (H,S) is a potential hazard for workers in wastewater-treatment plants. 
investigation of an occupational fatality resulting from exposure to H,S in such a plant illus- 
trates the hazards associated with this agent. 

On September 3, 1983, a worker at a wastewater-treatment plant in Omaha, Nebraska, 
was found unconscious after he had gone to collect samples in the building where wastewater 
enters the plant. He died later that day from acute respiratory distress syndrome. A review of 
hospital records and the autopsy report showed the pattern of his fatal illness was compatible 
with exposure to H,S. 

On September 6, engineers of the City of Omaha requested that the National Institute for 
Occupational Safety and Health (NIOSH) evaluate working conditions and help develop a 
health and safety plan for the plant (7). NIOSH investigators collected 40 personal- 
breathing-zone* and 26 long-term area air samples for HS in all areas of the plant. Concen- 
trations of H,S in the personal air samples ranged from none detected to 2.2 parts per million 
(ppm); results from the long-term area air samples ranged from none detected to 56.0 ppm. 


“Personal air samples are collected in the worker's breathing zone. Long-term area air samples are col- 
lected in the work area over an entire work shift. instantaneous air samples are measured by a direct 
reading instrument. 
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The highest concentrations were found in the area near where the worker was apparently 
fatally overcome. Instantaneous area air samples for H,S were also collected in this area. 
These concentrations ranged from 50 ppm to 200 ppm (the maximum reading on the instru- 
ment used) when one of the supply fans in the building malfunctioned. 

During the week of October 17, 54 (83%) of the 65 workers in the plant responded to a 
self-administered questionnaire. Forty-one (76%) respondents indicated that, during the previ- 
ous 2 weeks, they had experienced at least three of the symptoms known to be associated 
with H,S exposure, most commonly cough (61%), eye irritation (57%), and nose irritation 
(54%). However, no clear association between frequency of symptoms and estimated expo- 
sure was found. 

The exact circumstances resulting in the worker's death may never be known. NIOSH in- 
vestigators concluded that the factors contributing to the death included: (1) the summer 
temperature and the long transit time of the sewage entering the plant (resulting in high con- 
centrations of dissolved H,S); (2) inappropriate design of the ventilation system; and (3) inad- 
equate safety procedures for workers entering potentially dangerous areas. Based on these 
factors, NIOSH investigators provided recommendations to prevent any future fatal incidents. 
Reported by NIOSH Region Vil, Hazard Evaluations and Technical Assistance Br, Div of Surveillance, 
Hazard Evaluations, and Field Studies, National Institute for Occupational Safety and Health, CDC. 
Editorial Note: At room temperature, H,S is a colorless gas and has a characteristic rotten- 
egg odor. Although it has a rather low odor threshold (0.13 ppm), it can cause olfactory 
fatigue at 100 ppm in 2-15 minutes. It is a rapid-acting systemic poison that causes respira- 
tory paralysis with consequent asphyxia at high concentrations (1,000-2,000 ppm). Inhala- 
tion of high concentrations may cause coma after a single breath and may be rapidly fatal. 
Prolonged exposure to 250 ppm H,S may cause pulmonary edema. Exposure to concentra- 
tions above 50 ppm for 1 hour may produce acute conjunctivitis with pain, lacrimation, and 
photophobia; in severe form, this may progress to keratoconjunctivitis and vesiculation of the 
corneal epithelium. Prolonged exposure to concentrations as low as 50 ppm H,S may cause 
rhinitis, pharyngitis, bronchitis, and pneumonitis. In low concentrations, H,S may cause head- 
ache, fatigue, irritability, insomnia, eye and respiratory irritation, and gastrointestinal disturb- 
ances; in somewhat higher concentrations, it affects the central nervous system, causing ex- 
citement and dizziness (2,3). 

The Occupational Safety and Health Administration (OSHA) has established a one-time, 
10-minute exposure limit of 50 ppm during a work shift (4). NIOSH recommends that the 
concentration for a 10-minute sample not exceed 10 ppm and also that the area be evacuated 
if the concentration of H,S exceeds 50 ppm (2) 

The recommendations resulting from the Nebraska investigation provided a basis for pre- 
venting recurrence of the problem. The nature of the sewage (i.e., high concentration of H,S) 
entering the plant probably contributed to the death of this worker. The NIOSH investigators 
recommended the plant retain a consulting firm to evaluate adding an aeration system or 
chemicals along the sewage-transit line to prevent the growth of bacteria that cause the pro- 
duction of H,S. The average flow time through more than 25 miles of sewer pipe to the plant 
is approximately 8 hours. At all times, but especially during times of low flow and warmer 
water temperatures, the sewage becomes anaerobic, facilitating the production of H,S by cer- 
tain bacteria. The presence of H,S had been a recurring problem at this plant. During the last 
stages of plant construction, a worker died in the main sewer that enters the plant; sewer gas 
was listed as the probable cause of death. 

A second factor was the ventilation system in the mezzanine, bar screen, and wet-well 
areas. This system was designed to keep the entire area under positive pressure so the ex- 
hausted air could be filtered to avoid community odor problems. When the ventilation system 
failed during a power outage, an H,S level of 200 ppm was measured at the doorway to the 





Vol. 35/No. 33 MMWR 535 
Hydrogen Sulfide — Continued 

mezzanine area before the ventilation system was turned back on. Based on this figure, 
NIOSH investigators estimated the level of H,S to be in the 1,000-2,000 ppm range in the 
area where the incident occurred. This is considerably above the value of 300 ppm that 
NIOSH considers immediately dangerous (5). As an experiment, NIOSH investigators and 
plant maintenance personnel reversed the fan in an effort to correct the airflow to the wet-well 
area; the H,S concentration dropped from 125 ppm to 7 ppm in 2 hours. The NIOSH inves- 
tigators recommended that all ventilation systems throughout the plant be evaluated and defi- 
ciencies be corrected. 

A third probable contribution to the death was the lack of specific procedures to ensure 
safe entry into areas containing potentially hazardous gases. The implementation of carefully 
written and enforced procedures can help prevent the same potentially hazardous conditions 
that existed for this fatality. 
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International Notes 





Quarantine Measures 


Six countries have revised their vaccination requirements, effective August 1, 1986. The 
following changes should be made in the booklet “Health Information for International Travel, 
1986.” 


ANGOLA 

Delete information on cholera on page 15. Change yellow fever code to Il > 1 yr. on page 15. 
Delete Angola from the yellow fever section under Requirements for Direct Travel from the 
United States on page 13. 

BARBADOS 

Delete yellow fever country list on pages 18 and 19. Code Ill > 1 yr. remains valid. 

GABON 

Change yellow fever code to! > 1 yr. on page 29. Add Gabon to the yellow fever section 
under Requirements for Direct Travel from the United States on page 13. 

MALI 

Delete information on cholera on page 40. 

NIGERIA 

Delete information on cholera on page 44. Change yellow fever code to li > 1 yr. on page 44. 
Delete Nigeria from the yellow fever section under Requirements for Direct Travel from the 
United States on page 13. 

TANZANIA, UNITED REPUBLIC OF 

Delete information on cholera pages 13 and 53. 
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FIGURE I. Reported measles cases — United States, weeks 29-30, 1986 
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